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1 
My invention relates to improvements in the 
design and operation of pneumatic pressure 
grouting equipment especially in terres of the flow 
of materials through the discharge system of the 
equipment. 
In present practice a pressure grouting machine 
usually comprises a pressure tank, a pressure- 
tight valve for charging grouting material to the 
tank, a discharge opening and valve in the tank 
in releasable connection with a flexible or portable 
delivery tube and means ïor delivering air pres- 
sure fo the tank. The air pressure fed into the 
tank forces the grout out at considerable velocity 
tln-ough the discharge opening and delivery tube 
to the working area. Pressure grouting is used 
with great advantage to convey and compact mor- 
far, concrete aggregate or inert material mix- 
tures through light flexible hose or pipe lines into 
otherwise inaccessi'ble .places above or below 
ground. For example, in many instances the 
heavy costs of cofferdams can be avoided or the 
pumping and hoisting of large amounts of mate- 
rials can be eliminated. Pressure grouting pro- 
rides pressure injection of mortar compositions 
of optimum water content, assuring strength and 
permanency and eliminating the cost and disad- 
vantages of handling surplus waer. Although 
pressure grouting equipment kheoretically ap- 
pears quite flexible in terres of the mortar and 
concrete compositions which can be handled, if is 
now well known that pressure grouters surfer the 
serious disadvantage of limitation in operation 
to a relaively narrow range of particle sizes. 
Thus pressure grouters generally employ a cone 
discharge to which a 2-inch pipe coupling is weld- 
ed. The 2-inch coupling provides a .connection 
for attachment of the .discharge valve and deliv- 
ery hose. In normal operations, 1¼-inch delivery 
hose is employed so that a 2-inch by 1¼-inch re- 
ducer must be provided in the end of the di- 
 charge connection. Where relatively large ag- 
gregates are to be handled, e. g. material contain- 
ing about /4-inch stones, the 2-inch delivery hose 
is employed. There are many cases, however, 
when it is necessary or highly desirable fo handle 
compositions requiring the use of smaller or larger 
delivery hoses for efficient operation, 
I have round that discharge of grouting mix- 
tures, particularly the more plastic cementitious 
mixtures, is very signiflcantly affected by any re- 
strictions in the line of flow. In addition to the 
flow irregularities and plugging dlfficulties devel- 
oped as larger aggregates are employed, restric- 
tion in. the flow path where the smaller delivery 
hose sizes are employed tends fo cause such severe 
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friction that only materials of the thinnest con- 
sistency of mix can be handled. According fo my 
invention, I provide means for simply and quick- 
ly effecting smooth and unrestricted discharge 
5 flow from pressure grouting apparatus .under a 
wide range of conditions using discharge lines 
of varying sizes. 
My invention provides, in combination with 
the usual pressure tank and air pressure means, 
10 a conically tapered lower section for the tank 
which bas a bottom opening of larger diameter 
than the ultimate discharge opening. A second 
removable conical .section Is then provided so 
as fo coincide in angle of slope with the first sec- 
15 tion and which bas a discharge opening coincid- 
ing with the infernal diameter of a delivery hose 
or tu'be selected for the speciflc job requlrement. 
Further, I also provide means for releasably at- 
taching the .second conical section fo the flrst .con- 
2o ical section in pressure-tight engagement, to 
make the second Section easflY removable so as 
to insure interchangeabflity of different size cones, 
and so constructed as fo effect a smooth path of 
unrestricted flow from the tank through the dis- 
25 charge opening and delivery tube. Thus the 
lower discharge conical section can be readily and 
quickly disengaged in the fleld and replaced with 
an «uxiliary section iized and equipped with dis- 
charge flttings adapted fo fit the actual job speci- 
3o flcations. The necessity of attempting fo get by 
with trouble-causing flow restrictions in the dis- 
charge section and flttings of the grouting ap- 
paratus or by use oî discharge hose of insufficient 
infernal diameter Is avoided. Af the saine rime, 
35 maintenance of the grouting apparatus is vastly 
improved. Inspection and cleaning of the lower 
tank and the discharge piping is greatly facili- 
tated by employment of the detachable bottom 
cone section. 
40 My invention is fllustrated in the accompanying 
drawings in which Figures I and II represent a 
side elevation, partly in section, of a pressure 
grouting machine incorporating my invention, 
and in which Figure III represents an overhead 
45 plan view of the pressure grouting machine. Ac- 
cording fo the embodiment shown the main por- 
tion of the material tank is cylindrical and is ver- 
tically positioned. In the drawings, a cylindrical 
welded tank ! 0 is shown equipped with a manual- 
5o ly operated bell valve !! af the top of the tank 
for loading. The bell valve !! seats in fçunnel- 
shaped member !2 and is operated by a hand 
lever !3 and connecting shaft ! 4. The tank ! 0 
is provided with an attached lower conical section 
55 ! terminating in a lower discharge opening of 
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relatively large diameter. As shown, conical sec- 
tion ! § is provided with circular flange 16 which 
is adpted to engage wlth the flange ! 7 of a second 
conical section 
slope with conical sectiin !5. Pressure-tight at- 
tachment if the two conical sections is effected 
by means of gasket ! 9 and bolts 2{]. While flange 
16 may e: affixedt6 section 15 by welding, the 
lower dëtachable .cone I1 is advantageously cast 
in one piece. In this way the internal radii 20a 
will :be smoothly shaped te insure even fiow of 
the grout without excessive friction on this part 
of the machine. The fianges are drilled and 
tapped te receive the number of studs required 
by the A. S. M. E. code for unflred pressure res- 
sels. The lower conical discharge section 18 is 
provided with a discharge ce .rmection 2 I, advan- 
tageously cast as an integral part of section 18, 
te which is attached discharge valve 22 and piplng 
elbow or adapter 23 for attachment of delivery 
tib.e 24. Accòrding te my invention a serles of 
10Wèf discharge sections 18 having var:eus dt- 
a.ïZietër dis_hrge openings iS provided se that 
With' gC¿5rÙpitè¤y selected discharge valves, ,pip- 
in-àrïd deliv-ery hoses, a smooth and unre- 
tricted disaharge path of fiow ii provided in co- 
operation .with the lower con:ca! section I of 
the c21indricl.tank 10. The discharge valve 
may bemànially operated as by lever 2 and 
cnnein line 
The Cylindrical tank I is equipped with an 
iiternai vertical by-pss pipe 2 hàving flexible 
dschàrge fittïn. 28 and se mounted se that if can 
è:-flJlly setëd, over the discharge opening or 
cn be: risêd clC of- the discharge opening by 
nîên0fleVeï, slis;ft ,0 and lever hand]e 31. In 
te"löw pbsitiori of the by-pass 9ipè the air cur- 
i-eïtby-Jässë thWmaterial in the tank and enters 
dffbCtly into thëdischarge line with f.ull force te 
test iid ascétàiii the condions for the receP- 
tofi of the grout innarrow fissures or passages 
hd rb frsWthe dscharge  line of any possible 
bstCtion. Whef-ttie by-pass pipe is lifted off 
is séat the mater:al eiterS the discharge line te 
b:epropei]ed by. the kinetic air pressure te its des- 
tiïiati0n. Air preurè is provided te the tarfl 
throUgh'.line 2. The inlet air is passed tl]rough 
TS'Y:te Wh:ch is conidécted-air pressure gauge 35, 
iJnëS:6 ncl a? and fièxFle hose 38 te the top 
of IJF-pàss pipe 7. Ianua!ly controlled valve 
 i, provided for cont01 purposes in line $]. 
k:i is delivered te the top of the tank through 
vàive ' and T . Exhaust connection 2 and 
mCuaÂ¤y epcrated valve, are connected te the 
ir intke line through T. . A pressure release 
sàIty valve  is pròvïded. As shown, the cylin- 
driCal tank I 0 and auxiliary equipment is mount- 
ed on a system o£ wheels 
In operation, the cy!indrical tank |sa is loaded 
Whilëvaive ,  and .bottera discharge valve 
re closéd. The by-pgs pipe 2.7 is lowered into 
sës:tèd arrangement over thé discharge opening 
by ràiSing lever handle  $. With the exhaust 
ï-àlve 4 open, the tank is filled te a level below 
the bell valve  I With the pr0perly prepared ma- 
teiai. The discharge system is blown out by 
c!6ing the exhaust valve 4 and closing the be]l 
Valve-I !. The feed valve $ is opened and pres- 
stlrè is put on the tank thereby sealing, the bell 
"¢álve ! !. ïhe by-pas Valve 9 then is opened, 
f01i6¢èd by the discharge valve 2 . For discharg: 
ing; ttie valvC remain in ttie saine position as 
for òy-passing but the by-pass pipe 2ï is raised 
by depressing the levez" handle $ !, se that mater:al 
ii  ii0 ëiiterthe discharge system, The mate- 
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rial within the tank may be agitated without dis- 
charge by closing the discharge valve 22 and the 
feed valve 4, and by closing air valves 9 and 45. 
The exhaust valve 45 then is opened and when 
5 the bell valve ! ! drops by-pass valve 9 is grad- 
ually opened admitting air through by-pass 27 as 
needed for agitation of the material in the tank 
According te my invention a smooth path of 
lO unrestricted flmv is insured during the discharge 
operation 'by arrangement of one of the readi]y 
replaceable con:cal discharge sections 
lectèd discharge size in cooperative relationship 
with the .conically tapered lower section ! 5 and 
15 an appropriately sized auxiliary discharge valve 
22» elbow or other fltting 2S if desired, and de- 
livery hose 24. The by-pass pipe 27 advanta- 
geously is fitted with a flexible rubber discharge 
fitting 2 of suflicient size te insure seating over 
20 tl]e discharge openings of the var:eus auxiliary 
conicalsections I S. My invention, however, per- 
toits convenient change or replacement of this 
fitting. Also as shown, the by-pass pipe is fitted 
with a flattened rubber infernal check valve 
2 which is c]amped in .place between the lower:end 
of by-pass 27 and discharge fitting 28. The fiat- 
tened rUbber valve } permits discharge of air 
fromby-pass 27 but prevents'back fiow of.ma- 
ter:al into by-pass 2 nding te clog the air sys- 
30 tém. 
Although I bave illustrated a pressure grout- 
ing apparatus in which the main portion of the 
mater:al tank is cylinch'ical, it is net necessary te 
use a tank of this shape in the practice of my 
30 invention: For example, the lower attached con- 
!ca! seei0./may be joined te a box shape or any 
other suitable mater:al tank. Likewise the tank 
may be als0 positioned horizonta!ly and ejection 
of grout aidêd in this position by use of infernal 
,10 paddles. Further, ]corporation and use of aby- 
pass pipe in the apparatus embodying my inven- 
tion as illustrated in the drawing is a!so optional. 
1: claire: 
In a pressure groutlng apparatus comprising a 
préssure tank having a conically tapered section 
with a bottera opening of larger diameter than 
the desired discharge opening; a pressure-tight 
valve mounted on said tank for charging grouting 
noEaterial te said tank; means connected te said 
50 
tank for applying air pressure te the top of said 
material; a vertical by-pass pipe mounted in said 
tank and extending coaxially int0 said conically 
tapered-section; means for vertically moving said 
by-pass.pipe; means for supplying air under pres 
Z, sure te and downwardly through said by-pass 
pipe; substitutable means for providing a smooth 
unrestricted passageway frein said conically ta- 
pered section te a proper size detivery hose te pro- 
vide the grouting apparatus with pïoper size pre- 
60 dtermined dischaïg passageways for varying 
materials ranging from fine wet naterial te 
gregate-containing wet mater:al, said.substitut- 
able means inc!uding a con:cal discharge section 
5 having a top opening equal te the bottera opening 
of said conically tapered section and coinciding 
in angle of slope with said conically tapered sec- 
tion, said con:cal discharge section having a bot- 
tom.discharge connection of a size. equal te the 
70 selected proper size delivery boss, means ïor re- 
lèsa]aly attaching said conical discharge section 
to:said-conically tapered section in pressure typ.e 
engagement te provide a smooth unrestricted paS- 
sagéway te the bottera discharge connection; and 
valve means connected te said bottera discharge 
75 connection adapted te receive the selected deliv- 



2,599235 

ery hose; and a tubular flexible rubber fltting 
coaxially mounted on said by-pass pipe and de- 
pending therefrom, said flexïble rubber fitting 
having a conically tapered bottom portion for 
abutting engagement with said conical discharge 5 
section upon downward movement of said by- 
pass pipe. 
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